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Abstract of JP2000040658 

PROBLEM TO BE SOLVED: To suppress the 
excitation of high-frequency oscillation of stage 
due to acceleration, by a method wherein a stage 
is continuously accelerated while increasing the 
time variation rate from the second value to 
almost zero from the fifth time to the sixth time for 
almost zeroing the acceleration of the stage in 



the sixth time. 

SOLUTION: For the stage control in Y direction, 
as for the functions of the time t, following factors 
are to be taken into consideration, i.e., Y position 
Y (t), Y directional velocity VY(t). Y directional 
acceleration &alpha (t) and Y directional jerk Jy 
(t) from the acceleration starting time ts (=t10) as 
the first time to the acceleration finishing time tE 
(=t14) as the sixth time. Firstly, during the 
acceleration starting time t10 to the acceleration 
finishing time t14, the term from the time t13 to 
the time t1 4 is set up as the increasing term of 
the jerk Jy to zero. Besides, jerk JY (t) in 
respective terms is set up as the linear functions 
JLY (t) of the time L 
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(t) = (aii/24) + 
(t) 

(t) = (a 13/2 4) + 
+ di3t + ei3 

(t) = (814/24) t^ + (bi4/6) + (C14/2) t 
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+ d 14 t + e 14 

i:/^^) (12 3 (D) o C^l-C. e^i. e 

[00 54) CpLT. 3fti?>e>ttyt (2) ~ (5) ^ 
a (7) - (1 8) 2 0<@CO^.SCa bii. 

Cii> dj,. e^i (i = l-4) Sr. |JJIT<7>2 0<i<^>S£ 

® (2) ~ (5) ^tC*3V>r. i^'Y-iJ' Ji.Y (t) 3^5. 

f@) o Jly (tiz) =0 [m/s^ ] TfcSr 

® (7) (10) ^(C*3V^T. mm^a^^y (t) 

Jlv (tio) =Jly (ti4) =0 

Vly (tio) =Vio [m/s] , 
Vlv (ti^) =V^o [m/s] 

(tio) =Y,o [m] , Yl 

[0 0 5 5] £1±<0J: 9tcbr. Y:^fpJ^:^*D3t^i^TV^ 
/J^v^4^^-e^o^Y^® (=Yio) &t/l9J^Y:^fR]^S 

(=Vio) t-fo'5!>^^^;^7^--v^4 4^. Yl^fRl^;!^-^ — 

:^'Jy (t) ^^F^6<3ic]^>^^^b^-froo. mm(r>f^m 

(=ti4) lc:B^M(^Y<i® (=Yi4) T?mMcoY:^fRj3S 
a (=Vto) <J:*f-S. Y;^fpli^^-iJ^ Jy (t) . y;^ 

\^mmmay (t) . Y:^f^agvY (t) . &tfY^ 

®y (t) o--e?jjj5>^*6o 

10 0 5 6) I§l4{c^$tbS<t pn^. ^Mt^^t^' 

Jy (tio> =Jly (tio) =0 



( ti3^ t ^ t iJ - (1 8) 

m) o 

(D (1 1) - (1 4) ^{c:*3V>-c. m&Vi^y (t) 

® (1 5) - (1 8) ^^C*5V^T. -K^Yl (t) 355, 

I til. ^^i2> t i3-cJij^i:/j:6r ^ (:^^^<*3 



[m/s^ ] - (1 9) 

aSrVwo [m/s] ^ Ur. 



(20) 



14) =Yi4 [m] (2 1) 

^m-r^wmYi^Lm (=Yio) ^u^to^Yi^rsjaiffi (=v 

10) t-fc6;^T^-v?^. Y:^f6]v?-v-^ Jy (t) 

<DY&:m (=YiJ -cefM<?:)Y:tr[^as (=Vwo) <iri" 
6x Y;^rp]i^'y— J Y (t) . Y;^r^;ljn3t>Ka 

Y (t) . Y;^f^^SVY (t) . RXfYi^mY it) 
\z:}dn^. Y:^[^i^'r — J Y (t) . Y:^\^mT^^a 

Y (t) . Y:^r$]3SftVY (t) . RxfYiicmY (t) 



(tio> =<»LY (tio) =0 [m/s^ ] , 
(tio) =Vly (tio) =V 



Y (tio) =Y (tio) =Yio [ 
Jy (tiz) =Jly (^12) =0 

« Y ( t 12) = « LY ( t 12) = 
Vy (ti2) =Vi,Y (ti2) =V 



Y (tia) =Y (tig) =Yi2 [ 

CDtf 8<@"C$>^o 
[0 0 5 7] Ufcd^oT. Y^fc^Y (t) Sr#»;55 8<@ 

Y (t) =Ai7 t^ +Aiet^ + 

+ A12 t^ H-Aii t + 
t-r6ri:tcj:«5. (2 2) (2 3) ^S:f@SJ£-r 

^Y:f3\^i>^-^ ] y (t) , Y:^\^mm^a 

Y (t) . Y;^fSjiiSVY (t) . RXfYi^mY (t) 



10 [m/s] , 
m] 

CmXs^ ] , 
12 Lmys^ ] , 
12 [m/s] , 
m] 



(2 2) 



(23) 



^14t^ +Ai3t' 



Aist® +Ai 

Aio - (2 4) 

[0 0 5 81 (2 4) ^"C^^^xS YiftSY 

(t) ^m^Wi^l^X. 
(t) =d (Y (t) ) /d t 
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= 7 t® +6Ai6t 



+ 5 Ajgl 



+ 4 Ai4 t' 



(t) 



(t) 



' +2Ai_ 
(t) ) /d t 

+3 0 Ajot'* +2 0 Aist = 
+6 Ai3 t + 2 Ai2 
(t) ) /d t 



(2 5) 



= d (Vy 

= 4 2 Ai7 
+ 1 2 Ai4 
= d (a Y 

= 210 Ai7 t +120 Ai6 t ^ H- 6 0 A^g t * 
+ 2 4 A.^t + 6A.^ 



^iklb. (2 4) - (2 7) ^tC:*5V^T. (2 2) 

XI (2 3) ^^?aJ£i-5^^A,o~A,7$r^;t'r6r <h 



Y (t) 

Y (t) 
2>o 



. Y:^^tmma^ (t) . Y:^r^iSSv 

. RXfY^my (t) <S:«^^f S^liTTiS-c^ 

Jy (tl4) =JlY (t,4) 
©Y ( t 14) — ^LY ( t 14) 
Vy (t,J =Vi,Y (t,^) 

Y (ti4) =Y (tiJ =Y 



= 0 
= 0 

= v 



[0 0 6 0] U/cd^oT. 



(26) 
(2 7) 

10 0 5 91 ^lEijt i2d^p>^sy ti4«t?<^«srai3: 
isJt-s. Yis\^i^^—^ }^ (t) . Y:^r^^n3iSaY 

(t) . Y:^fp)i^SVY (t) . 21tU5Y(4®Y (t) 
f@SJ£i-'<t«&l?-^fttt. ^l3Jt i2<-*5JtS (2 3) 

[m/s^ ] , 
[m/s^ ] , 
[m/ s ] , 
[m] (2 8) 



YiSLmY (t) ^^.m*^sm 

Y (t) =Bi7t^ +Bi6^ 



B, 



+ B,,t 



<bU ±IE<?:(^^{::UT#»Bio'^Bi7^^;g"r^)w<!: 
(2 3) (2 8) ^^^JS-r5Y;^r6)v? 

-Y—^jy (t) . Y:^[pj^pjtSaY (t) . Y:^rpj3i 
^Vy (t) . &t;?Y^4®Y (t) ^^;tt-6wi::dsr' 

[0 0 6 1] r 5 UT3teie)yh. Y::^r^icg|-ra;^7^-"i^ 

<7)0J^® (C o T tC g-:5 V ^ T >^ 7^ — v?(D 

it^mff^^t-r^tthic. i^^-'^t-iEo:>mmRxii> 
:^y'-i^<DMmmmm^nm'r^^ti>^'x^^^o ^(om 

[0 0 6 21 x:^r^{cSl^5:^7^-i^Mta?icov> 

-^i^i*-iE(DmmRxf-:^^-^t>*>^<omm<D^ti^ti\c:io 

[0 0 6 3] )^±X^m\.it:^y'-i^^]m<Di^m 



+ B,o - (2 9) 

[0 0 6 41 rC"Cli. i^4 4^lU5U^i5' 

/i/^laib^^— i^3 4;6^ [2l5tc^$ix6 J: p t 

M:t\.xme\c^^ti^Xofj:mytw^Ef<D^*b (s 

]^3t*^P LO^W co$^iilL-r'. ^3i/NW±coi^3 ^> 

h^^si, S2, sBii^j^^m^^th^m^^mti. 

lt;65tTi:>tb^7l^ (ll6"Cli111:±':7:3iyN^s|^ji:U. 

5 (A) - (C) tC^^V^-C. ^^JlBtr^. ^$6fiS^{i 

©Sr^-To *fc. ms (A) - (C) ^F^T 
3 nh^i^B^y h(Dm^^mTl^X^^hllki^B^yh<Dm 
[0 0 6 5] ^H^bT. ^^^AN^T'— :^4 4(C^®^ 

[0 0 6 6] ^(Di^mx. gillB^ibi^S^^SgS OJ*. 



isn^. mmm^mv^ (t) (=o tm/s] ) 

SSii^llv^ (t) ^W;^i-6o ccojggli^Mv^ 
(t) I*. »:lc«icL-c«fc3t$ttSo 
(00 6 71 mimB(Oi^3 y hffi^S Wzm^^ik^ 

u%(owm mmr^ (omm) ms cb) 

iiS<tp{;i, Y:^^m&v^ (t) SrVwo [m/s] t 
Vy (t) ^0 [m/s] i)>^Vyfo (t) -^jtniiS-r^^o 

Vy (t,o) =0 » ( 

[0 0 6 8] :i 9 Lr^§^n^i^sa:<7)F^oY:^[R)i^fi 

Vy (t) ^titi^<Dm2(D^W}mmm±^sott*^v 
wy (t) irUTB^L. ;itt(ci«;c'c. flti3^<oia2<o>:^ 

^/N^X-v?jt^^J^^^5 2 YJi. 13 5 (B) <0@^m 
ilLy (t) $r^eJ:^{cr>Ji/N>^7"-v?4 + 

Vrc (t) =-4 (t) 

J: 9 tc, 5 0 Ufc ( t ) $r 4 

f^uTg^iisvR (t) t-r^tti^^c^ (3 1) ^ 

/^msilj^x— V? 3 4 <D Y;^rn]--t^^i!b$:^Jtai)i-^ ztK 

X'O. mS (C) lC::^^tLS@^te®Lj,c (t) (D^W) 

10 0 7 0] ^fc. M^m^s^—^ywrn^^ ^ 

fl, i:73iyN;^^-i;fi$S$iJ^BJ^5 2 Y^CJ;^^>:I^/N;^7- 
A\z^^\^^^ /i-m®) ;^ X — 3 4 co;(}i]itig®) (owm 



To (Om^Xt^ +Y:^fS]- 



r(o+Y:^^o)-^<?D;!JD3t^fa3tc:^o^t6;!3Dii(cov^ 



-YIS » 

(30) 



[0 0 7 1 1 r ^ UT. 



-r. ^7rtiyN>^-r— v^4 4Ji, ^<Dljnat^ilT{&® (= (L 

L^is ) ) st^^i^Jtraii^J^TjSar (= (0, 



xo 
V 



( = Vro=-4Vwo) ^^i^^^o 

[0 0 7 2] ^SJ^IC. 5 0 fi. B^F^T 

wx ( t ) (=0 [m/ s ] ) . 2^0J5SS*i^MV 
wy (t) (=v^o [m/^s] ) <l:tti;^-rSo 

X. i^4 4 i: U^^/^»tll>^7"— i^3 6 ^ 

i^4 4^U^U^iJ^y^)ii.ibX-r — v^3 4 til^S bT 
U'^^/uaib^^T^— v?3 6tc^^Lrv^S^ift<^^g;^gc;55 

-C, i/4 4f*. ^(DVkT^m. (= (Lxo» 

LyiT ) ) J-^-So ^/Sl. U'^i5'/^ISi&;^7^'-v?3 6 



ti4 (= tio+To ) ) =L, 

[0 0 6 9]—:^. z.(r>h^(r>\y^^ ;V^^:^y—i^Z 
A<D\')3^(D%mKWiX. S5 (C) ^::^$^^^L 

^}p\m&Vtic (t) Ji. iJ^^iyN^^-r— ^^4 4<7)iSY^ 
(3 1) 

[0 0 7 3] £i±<Z)i: 5/<j:Si3t^i^E f O^viL>;65^0;i>^ 
fca^tJi. M^^l 2C0^5tffi(7)fi^.^^ I Li)*^i^^^ 

[0 0 7 4] ^ItJ^^s ^fa^ffij3t.g^^§§5 Ofi. B# 

mv^^ (t) (=0 [m/s] ) . ^t;^jssm^iiv^ 
(t) (=Vwo [m/s] ) ^tb;^-r6o 

S^4 4 <t U^iJ'/V^ib^^v^— v^3 6 <i: 
4 b U^^/^ISlb^T^— v^3 6«Y:^|pJ^ 

-r^i^i^^BtF^Tg <^5^F^ (^3g®^««F^) (om-j 
[0 0 7 5] 5 0 mi^(o 

V3 y Ifi^^^tOJitlDjt^l^tCfcJt 
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i>mmm^mv^ (t) &i/jisii^®v^ it) mtt 
•rso rtt?><7>*sjt^mv^ (t) Rx^msm^mv 

(t) I*. J^<oJ:9(cLr^4^bneo 
[0 0 7 6] *-f. i^ffim^mv^ (t) <o^tb:^^n 

T-r^t. El 5 (A) (^^f^Ta (?5^r^lC*5V^T. X:^ 

X;^fS]iii[Vx (t) t>0 [m/s] -Cib»5, ;5^o. X 
:^\^^<D^W}mT^(DX:^t^m^Vy, (t) j!)5 0 [m/ 

5 (A) -vn. mmmmr^ (Dii(^T<D'^'r<\zmmmm 
[0 0 7 7] -euT, d^^/^< tti^^it^raT^ tCOV> 

^ ^ lO^ ~^xio » ^x 
Vx (t,o) =Vxio . Vx 

[0 0 8 0] ;!raS»§P^T^ --(ogr^<?>j^7^-i>^j 



x^^y>^^y'-i^4 4\zmm^mmii^^^^^'^mm^ 

[0 0 7 81 ^J:i6s Mi^mmT^ iZOi^^Xh^imtO^y" 

m± i^xi^^^mmmmm^mci&m'r^ r t t^x^ 
[0 0 7 91 mmmmr^ -^(Dmm(D7.y'—i^mm(om 



) ) — Lxo+ * 
(t =0 - (3 2) 



( t iq) L-XO* ^X ( ^ 14 ^ ^ lO"^ '''a ) ^ 

(t,o) =0 . Vx (t,J =Vxxo 



(33) 



^m^^wti^x^m-r^o 
[0 0 8 1 1 ^3 bT#^^xfcii^3®a(7)[^. x:^\^m^ 

Vx (t) <^^3ZEcr)|gl2 0^itl^a^^5§5 0:65atSm 

[0 0 8 2] ii^^i^Mv^Y (t) 60^a?>:^<SrI5i 

TtrnT-r^t. ms (b) (c:^$tu$<t b#wt 

tmt>tii>o :i<oY:^\^-^(D^mxn^ Y:fji^^(D^Wi 
^if&m(OY:^\^mmVy ( t ) ;&sVwo s ] (-r/j: 
^i#scov'3 y ^^^^;lg|-rsj^3gig3t^^c:Jo 
Ly ( t = ^YIE * 

Vv (t,o) =Vwo > Vy 

ii^SbM^Y^e 

[0 0 8 41 r 9 ur#bixfci^3aficoj^, Y:^rp)ias 
Vy (t) ^^mm&^^^5ot^mmm^my 

[0 0 8 5] r 9 X^X^mmSt^^^ 5 0 355^^ Ufcjt 

^m^mv^ (t) ^o^^sii^MVwY (t) tcj&c 



wo Cm/s] (r/^t>^. ^2#@C0i^3 :y h^^gl-r 
5jfed^K3tB#{C*3(t-5!>^^^;^X-i^4 4(D^Wi^m 

[0 0 8 31 :i<D-Y:^^^<ommMfi\iz:tii'f^mm{z 

ov^T. mm(D:^7—t^mm<Dmm\cm^\^^x. y:^^^ 
t^. ®Rxm<om^^mcit?Lx. 



(ti4 (= tio+Ta ) ) =L, 

( t j^) — ^vio 



(3 2) 



135 (A) c^gmilLx (t) %:t^X^\c^:^y^:^ 

y'-i^4 4^x:^\^-^mm'mmmm'r^tth\z. ^ 

=^y^^T—i^m&mm^5 2Yn. ms (b) (Dnmrn. 

ilLy (t) ^c!r^J:9tC!:^:3iyN^v^-v?4 4S:-Y:^ 



5 4fi. 12)5 (C) 6D@ 



(t) ^<i:SJ:9tc 



/uaSb;^ -r — 3 4 ^ + Y :;^fRj^;!jD>iigSb-r 6 <!r 

3ti[0i^^^5 2 YlCi:^»:7n:y>;^x-v?4 4O)[J03i^Sb 

U'^^/uail)^y^-i^jiS^J^a?^5 4tcJ:SU'^:^' 
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1 0 0 8 6 1 br. ^F^Tg <D^ra(Oj!^T^tc*>vN 

T. !>^^N^7'-v^4 4i:i. ^co;tn]jiiii§-T{i® (= (L 

xo+^x . Ly2s ) ) RXJ^t<Omm^T^& (= (0. 
-V^o) ) ^^J^^o U^^/v.|Si&;^x-i^3 6 

[0 0 8 7] wits.»mmst^±^5o\^. mmr 
(t) (=0 [m/s] ) . Rxim&m^mv 

WY <t) (=-v^o [m/s] ) $rm;'3-rSo r*xi;if£: 
i^4 4St5u^^/V'ffii&:xx— i;f3 4tcjeHb 

» Ly2t (=Lyie) ) ) t-^'2>o U^^/U 
^^i*J^7^-v?3 6fi. ^cOSji^Tfi® (=Lrc2t (^L 
rcie) ) t-^^p wttP>OJji^T{fce^^ l§l5S:Uf|a6(r 
*3V^T^@S 2 a LT^^nrv^^o 

[0 0 8 8] MlB^ltlii^^^SgS Oti. H# 

F^Tg (D^F^. -r/iir^-^^^K^^F^I-^sttSiSa^ft^ 

fflv^ (t) (=0 [m/s] ) . Rxj^mmm^mv^ 

(t) (=-v^o [m/s] ) ^m:hi-^. Zth\zX 

v^4 4 0j^^;^rR];55i/3 h^j^s i ^t^SMfp) 
(1^5 (B) . ^5 (c) . me^m) . v' 

[0 0 8 9] rcD^. >y hm^(ofzi!b(oM^mm 
immr^ (Dmm) . mmr, (Dmm) . r 

xj^^^m^mm mmr^ <Dmm) ^;l*5v^T. ±^<Dm 

iJ^/wftib;^7"-i^3 4, 

[0 0 9 0] ^j.±Mm\.tLX,o\c^ :^nmmmi^n^w^ 

Jly (t) =a2i t -fbgi 

J LY ( t ) = a 22 t + b 22 



I 0 0 9 1 1 «B 2 ^T, 2 (D 

3&T/i2i4tc:io(t6> f^m t ^o^^i^f^m t ^^'^x<om 

fc(Dt::*fbT. ^n^c;o^r^c^Fflt-i^i'-~^2iSo [m/ 
] O^F^^^»t-5w<!:«c4#^$rWr-5o £ilT. C^O 

[009 2] 5ts:^ifefl^^<0^diE^K3tS^®tl. SI 1 <om 

[0 0 9 3] mz.. :^mMmmii^:tsif^:^T—i^mm<o 

[0 0 9 4] Y:^\^\zm^^^y'—-JMm(Dm.mic;hti 

Ko^ntx^xmrnm^^nx^s (=t2o) fi^^^^ 
(omMt\^x<DMm^TmMt^ (=t25) ^-ct^F^o 
Y^&®Y (t) . Yif\^mmv^ (t) . Y:^rRi*D5Sff 
ay (t) . RXIY:)5\^^J-r-^ }^ (t) $r%x6o 
[009 5] *-r> ADiiM^B^^J t 2o3«'^'^^3^^TB^^J 
t25*'^<^^t-*5^'T. ^J^ — ^iy (t) d503!)^b*i 

\.X(OmMt^x^X(Omm^. v^-Y — ^Jy (t^) J^'^O 

i^xm^p-thmmti^x. ^mt^^t^hmz<omnt\^ 
x<o^Mx.^^'^x(Dmf^^m^-r^o ^fc. i^^-^ ] 
Y (t) i)>o(Dmmtvx. ^Mt^2^^t^^4(o^mt 
\^x<DmMt23'^x<Dmm%:n^-r^o $e)t-> i^^— 
^ }y ( t ) 0 ;6:^bJ)^^>-r e^iai t Lr . ^^j 1 23*^ 

hm^(O^Mt\^X(Df^Mt24'^X(Dmm^. t,tz. -J 

^-^jy (t) Tb^oi^xmrn-r^mmti^x. mmt 
^^t-h^Mt^^^xcDmrn^n^-r^o ^lt, ^:^'Y- 
(t) ^oi:-r§^^jt22Ji>^'bB#}feyt23*-eosa 

rat:M^v^;t#S8ra^c*5lt-5i^^-:^' Jy (t) ^^F^t 
oieferai^jLY (t) t::lS:;^-r6o J^j:*3> f^Mt^^Rrj 

[0 0 9 6] -t-/j:t?*>. EI7 (A) {C7r:^tl^X0\Z. 

(t2o^t^ t2i) (33) 
(tgi^ t ^ t22) (3 4) 
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Jly 

Jly 

. a. 



(t) =0 
(t) =a 
(t) =a 

2* ^24* 8 



25 ^ + b 25 
25> ^21* 



(t22^ t ^ t23) - (3 5) 

(t23^ t ^ tgj - (3 6) 

(t24^ t ^ t2s) (3 7) 

[009 7] :^mmmm^is\,^x^'i. 



b22> b24> b25*i5£»-C*>So 

( ^ 22 ^ 20^ ( ^ 25 ^ 23^ 

o r V ^ 6 P#^J t 233e»^ e> P#^J t 25^ -CO^ra ^Sr-i-^{C5| 
ttiv ( t) = (a2i/2) t = 



- (3 8) 

[0 0 9 81 ±ia<^ (3 3) ~ (3 7) ^iC^<5l>T, 

Lv (t) . mmv^^y (t) . s^tfteiSYL (t) 

[0 0 9 91 -r^'it^'i^. ADiSSaLY ( t) tt. 



^LY (t) 

^LY (t) 



= (822/2) t' 



(t) =, 



'LY 
^LY (t) 

"^LY (t) 



( t2o^ t ^ t 21) 
>22 ^ ^ 22 

it t ^ tgs) 

( t22^ t ^ 123) 



= (a2./'2) t- 



= (a2s/2) t- 



25 t + C 25 



4) 



(39) 

(40) 
(4 1) 

(42) 

(43) 



i/^S ( 

C 24N C 



[7 (B) ^m) o ^^-v. c 



21* 



• 22^ 



= (a. *^ 



V, 



(t) 

(t) 

(t) 
(t) 



= (a 



= (a 



21/6) 
22/6) 



23 



(t) = (a 



; t +d 

24/6) 
25/6) 



t^j:^ m? (C) 



Y 



(t) = (a2i/2 4) + 

+ d2i t + 621 

(t) = (822/2 4) + 

+ d 22 ^ ® 22 

(t) = (a23/2) t^^ +d 
(t) = (824/24) t-* + 
(t) 



[0 10 01 m&Vi^y (t) W:. 

(b2i/2) t ^ + C21 t + d2i 
(t2o^ t2i) (44) 

(b22/2) + C22t + d22 

( t2i^ t ^ t22) (4 5) 

(t22^t^ 123) • • (4 6) 
( b 24/ 2) t=^+C24t + d24 
( t23^ t ^ 124) <4 7) 

(b25/2) +C25t +d2s 

(t24^tSt2s) (4 8) 

[0 1 0 11 ^ft. VlMYi^ (t) 11, 

(b2i/6) + (C21/2) 
(t2o^ t ^ t2i) ••• (4 9) 

(b22/6) + (C22/2) 

(t2i^ t S t22) - (5 0) 



( t22^ t ^ tag) 

(b24/6) t 



^ + (c 

) 



• • (5 1) 

24/2) 

- (52) 



(825/24) + (b25/6) + (C25/2) 

- (5 3) 



(t,.^ t ^ t2s) 



t^j:^ m? (D) 



e23> ©24. egs^a^J^i^'Cfe^^o 
(0 10 21 r 9 UT. (3 3) (3 7) 

^^^U^ (3 9) - (5 3) ^02 2 a 21. 



(i = 1. 2. 4, 5) 



(i 



25' 

® (3 3) ~ (3 7) ^tCjoV>r, i^-y-iJ'JLY (t) 

^^Jtgi. t22> t23> tz^T^T^i^ty'J:^. 
Jly (t22) =Jly (^23) =0 [m/s^ ] "CfeSw 



= 1-5) SU^B^^tlJ t22&t/^^3j t23tV^5 2 4<®C05tc 



(3 9) - (4 3) =*^C:fcV^"C, 



(t) 
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;6^^$IJt2l^ t22^ t23x 1 24t'^j^<t?'^»3 > #tc, 
»LV (^22) =ttLY (taa) =^23 [m/'s^ ] 'Ch^ 

® (4 4) ~ (4 8) ^IC^5V^T. j^SVly (t) 

'21- ^22* t23- t24'^3lJ^*i:^«f'S-'i^ (^1?-^ 



#4{i) o 



(t2o) =JlY (tss) 



LY V t 2O' 



(t2o) =aLY (^25) 



' LY ^ *- 20' 



(13 7 (C) tC*5V>-Cli. V2o=0 [mXs] ) t 

( t2o) =V2o [m/s] 
Vly (tag) =V^o Cm/s] 
TfcSr^ (^#^<^2^) o 

Yl (t2o) =^20 Cm] , 
[0 10 31 ^±<DX0\^L.X. Y:^i^\Zl}m^tlX\^^ 

f^\^^i^mxwmYitLm (=Yzo> Rxj^^MY:^i^m& 

(=V2o) t-fcS^T^-i^S:. Y::fy(^i?-v-^ J 

Y (t) ^NF^S^JtC^J^^ib^-frOO, gPfMCOBf^j ( = 
tas) t-BfM<^?Ytflr® ( = Y24) 'r*^M<^Y^fR]5ia^ 

(=Vvo) t-r^. Y:^\^i:^^r'-^ Jy it) , Y:frfRj 

mmmocy (t) . Y;^fp]5ggvY (t) . st/Ytt® 

Y (t) (D—mii^^^^o 



® (4 9) - (5 3) ^(CioV>-C. ffiSYL (t) dS. 
^|9jt2i. t22> t23s t^^XMH^tfji^Zt (91^^ 
#4{@) o 

®mm 1 2o^^»-»i^i^**^T*:>;h.Tio bT. ^^J 1 20"^ 
= 0 [m/s^ ] , 

= 0 [m/s^ ] (54) 

Mm^^<DBmmm. -r/jrt>*>^^jt25»-*5jt-5jss^v 

TO Cm/ s ] <J: UT. 



• (5 5) 



[0 10 41 Hfet-. Iil8{c^$tbSJ:5 3^f. ^S'Jt2o'!'^ 

Y (t) =A2rt^ +A26t' 

Jy (t) , Y:^\^mm^ay (t) . Y:^rp]5tfl[VY 

(t) . SUtYfi[@Y (t) :*fc. NP^Jt 



(tas) =Y2s [m] - (5 6) 

Ji$i^Tv^7:cv^:t^^T^o^Y^e (=y2o) rv^^my 
(=V2o) l-fc^!^^^^^-r-v?4 4^. y:^ 

\^i^^-^jy it) ^mmmcmmmt^'^-:>o. m 
mcD^m (=t25) i^iB^fMcoY^M (=Y25) xmm<o 

Y:^\^m& (==Vto) ir-rs. Y:^|^i^^-^ J 

Y (t) . Y:^fRiADiiSaY (t) . Y:^f^asv 

Y (t) . RXlYiSLmY (t) IglCOjIJfeJ^litl^ 

[0 10 51 -f/^t^^. ^|3J t2o*^^B**i t22^'C»<D»! 
ra(C*3ttSYt(S:gY (t) 71^111^. 



+ A, 



(57) 



233&^e>B#^J t2s*-C<?5»W(C*5ttSYffiftY (t) <^B# 
ra<0 7JSkg§^, 



Y (t) =B27t^ +B. 



+ B2it +B2 



+ B24t^ +Bj 



(58) 



Jy (t) . Y:fj\^Mm&ay (t) , Y:ff\^m&VY 
(t) . ^T^YtfcgY (t) ^^^T^o 

[01061 :^mmmmx\i. m i (onmmmtm^ 

fflur. v^i 4^^u5!>^^>ftfj;^7'— ^ 

1 6$r$ij^aii-f -r/c^^^. ^iB^si)}t*%it^5 0 

(t) ^u^jfiait^Mv^ (t) ^mf)ir^zt 

[0 10 71 :i<D3ism. ^i<o^mMmtmm\z. 



[0 10 81 )^J.±Mm\^tLXo\Z. :45:^Jfe?^l^*5tt6K 
(T, ) $r^<i-^w^d5-C#6o U:fc;55-:>r, 
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[0 10 91 ^it. y^mmj^m-eits mm:^[^ mm<o 

mm) co^. \M.h\zi;^-r-^f>^:^(omm miRxj^ms 
mm (i2i7z^ufii8«rjbMt5. B^^j t22*^^^^Jt23^ 

[0 110] ±^<r>mmM^x\^. r>ai/>;^7"«-i^o± 

[0 111] ^it. ±^<Dmmmmxi^. Mm:^\^\zm 
'r^i>'^-^i>^iE(DmmRxf^<Dmm\c:is\^^x. i:^^— 
^(D^m^it^m6^'^m^£h<oti.fztiK ms (a) ^ 

l§17 (A) tci^^tv^J; ISfHmxTTi^ti^miim 

-i^<D^mmtnmff^t^tf^^(Dx. ^^^tit^x. m 

ii^T *5 Jt S ^ X - i^Oi^J^ <^<£«-r 5 r 

[0 1121 



[0 1131 it3l^^7tc^5)3tSMS*$^iHcJ: 
gS^^l'-6<Dl^-ftt75*^D;^v^— i^0Jffli*jSfe(cj; 

[li!®ofe!¥?^^Ift?^l 

[011 S^i<^ll2feJ^ffilc^5i^SMS^3S®<Z)fil^Sr 

[EI 21 mi (omm\z.i^vy^y^7'-^^mm^^m^^7r^ 

[El 31 mi<ommmm\ci^n:h:^'r—%^mm(omM^ 
Wim-r^tL^(7^m {^(dd xh^ (a-d) « 
(El 41 ^ico|life?^ffitciot:t5;^7^-"2^$iJI©ojo^3®^ 

ift9^-rS:fc«><^)® (^(7)2) xh^ (A-D) o 

[El 51 e7:3cyN^7' — e;^<7)X;^[^Og:^{i®. 

-C) o 

[El 61 m5<DEmmc^^mm^nt>thti^<Dmt^m 
m<Dfp*t><r>mM^^'r^^mxh^o 

IE! 7] m2(DmMmm\c:^^i:b:^T-i^mm(Dmm%: 
m.m'T^fcitxDm {t(Di) xh^ (A-D) o 

[^81 fS2<Dmmmm^cis\^^:^T-i^mm<r>mm^ 
mm-r^tiisb<Dm i^<o2) x^^ (a-d) o 

x:^^^=^y^:^y'-i^mmm mm^<o-m > 5 2y 

'-Y:^\^^=r.y^:^y' — ^Jmm^ (0J^^O— ^) . 5 4 
•••u^^/^aib;^x-v?^J^^^ (0j»^co~|fis) . 5 6 
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mi] 



[@2] 
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(@4] 
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